Introduction wells, larvae were placed and rolled briefly on absorbent paper to remove adhering larval 120 diet and faeces. The larvae were maintained in an incubator (Heraeus Instruments Typ t 
Vital parameter estimation

126
Each day the larvae from control and infected groups were examined under a stereo 127 microscope. The presence of larval exuvia, signs of respiration and injury, disease 128 symptoms, colour change, infestation of fungal infection or other abnormalities were 129 monitored and dead larvae were removed. The number of dead larvae on each plate was 130 determined and surviving larvae were transferred to fresh food.
Exposure bioassay
144
Cultures containing spores of all four tested P. larvae strains were diluted 1:25 in sugar 145 solution (6% fructose, 6% glucose, see above) and subsequently mixed with 50% (v/v) 146 royal jelly. This resulted in a 1:50 dilution of the P. larvae cultures in the larval diet. The 147 spore-contaminated larval diet was prepared freshly immediately before each experiment 148 and fed to larvae only once at day during the in vitro breeding experiment. Spore 149 suspensions were stored at 4°C before they were used for experiments.
150
Due to their low water solubility Amberlite® XAD16 extracts were dissolved first in jelly. To control for toxic effects of methanol on developing honeybee larvae, a 1 % 154 methanol control was run in parallel. As a further control larvae were fed with a diet 155 containing only MYPGP or J medium.
156
The Amberlite® XAD16 extract of the most virulent strain DSM 16116 was furthermore 8 all descriptions in w/v). Alternatively, strains were kept in 75 ml MYPGP-Medium (36, 37), 170 containing 1.5 % yeast extract, 0.3 % K 2 PO 4 , 0.2 % glucose and 0.1 % sodium pyruvate as 171 well as 1.0 % Mueller-Hinton-Broth (Oxoid CM0405). In case of those cultures, which would 172 later on be used for infection of honeybee larvae, 0.01 % (w/v) mangansulfate was added to 173 the cultivation media in order to maximize the sporulation activity, since infection of A.
174 melifera larvae is caused by germinated P. larvae spores.
175
For metabolite extraction and successive toxicity tests, P. larvae strains were cultivated at 176 34°C for 48 h under permanent shaking at 120 rpm in 500 ml baffled flasks and for an 177 additional cultivation period of 24 h under identical conditions as above with 2 % Amberlite® 178 XAD16 (Sigma-Aldrich Chemie GmbH, Steinheim, Germany) added to the culture medium. Schwalbach, Germany) and dried in 4 ml glass vials using a vacuum centrifuge (eppendorf 190 concentrator 5301, Eppendorf, Hamburg, Germany). For feeding of Amberlite® XAD16 191 extracts to larvae the XAD16 extracts were dissolved first in methanol due to their low water 192 solubility such that the final methanol concentration in the larval diet was less than 1%. 193 To evaluate the efficiency of the metabolite extraction from liquid P. larvae cultures by and identically treated but Amberlite® XAD16 extracted culture supernatants were tested. For 196 this purpose, the larvae diet was prepared with the before mentioned culture supernatants.
197
Briefly, the sugars which were used for the sugar solution part of the larvae diet were diluted spectrometry (MALDI-MS). Briefly, extracts were analyzed as described previously (39), 211 using a Dionex Ultimate 3000 system coupled to an Bruker AmaZon X mass spectrometer 212 and an Acquity UPLC BEH C18 1.7 μm RP column (Waters) using an acetonitrile/0.1 % 213 formic acid in H 2 O gradient ranging from 5-95 % in 22 min at a flow rate of 0.6 mL min -1 .
214
For MALDI-analysis, extracts were diluted in 70 % acetonitrile (ACN) with 0. 
Results
248
Artificial Rearing
249
In order to assess larvae survival during in vitro rearing we monitored survival daily (up to day 7) 250 for three replicates per experimental conditions. Results from the control group demonstrate 251 successful in vitro rearing with >80% survival of larva up to day 7 (Fig. 1) 
289
In order to address whether low molecular weight compounds secreted by P. larvae are bound and Flow-trough) that were also analyzed for their toxicity. All fractions were fed at the 303 identical concentration of 3.5 mg/ml of except for 100% ACN with 0.003 mg/ml larval diet, 304 because only small amounts could be extracted.
305
All fractions were toxic except for the flow-through (Mantel Cox Test, df 1; p<0.001; Table   306 1). Larvae fed with VT1, the full extract of DSM 16116, died with a middle survival time of In order to address the potential of P. larvae to produce low molecular weight toxic 402 compounds, the available genome of P. larvae BRL-230010 was analyzed for the presence of 
